Effect of Start Time To Pressure and Powder Content on Single Lap Joint Shear Strength of CFRP/Al using Aluminum Powder /Epoxy Adhesive by EL, AHMAD MAMAD AHMAD
Combinations of carbon fiber reinforced composites (CFRP) and metals are increasingly used to adapt structural properties for aerospace 
industry, the car industry, and in general mechanical engineering. In all these structures, joining of CFRP components to metallic components is 
required (Möller, et al., 2010; Schumacher et al., 2013).Carbon fibers (CF) possess highest specific stiffness compared with other ceramic 
reinforcements (Simanciket al., 1993). Aluminum/polymer composites are attractive due to low density, corrosion resistance, thermal stability, and 
ease of fabrication (Kim et al., 2012). To reduce structural weight and improve structural performance, integral, load-bearing aluminum-CFRP-
structures are desirable (Möller et al., 2010).Proper joining of aluminum to carbon fiber reinforced plastics is one of the challenges in hybrid designs 
(Bitykov, 2013).Single-lap joints of CFRPs to CFRPs and to metals are economical, practical, easy to make, allow controlling the bond thickness 
(Arenas et al., 2012; Kahramanet al., 2008; Möller et al., 2010). Single lap joint is commonly used for evaluation of the shear strength of adhesives 
(Apalak and Engin, 2000). 
Adhesive joints are one of the effective methods dissimilar materials joint (Baldan, 2004). The adhesive joints can be Polymer/polymer 
(e.g. CFRP/CFRP, GFRP/GFRP), Metal/metal (e.g. Al/Al), or Polymer/metal (e.g. CFRP/Al, GFRP/Al) (Arenas et al., 2012; Matsuzakiet al., 2008; 
Mölleret al., 2010).Adhesive bonding oﬀers higher fatigue resistance and longer fatigue life, has light weight, elimination of the galvanic corrosion, 
ability to joint thin and dissimilar components, good sealing, low manufacturing cost and energy, and its good vibration, damping properties and it 
avoids drilled holes and reduces of stress concentrations or uniform distribution of stress and thus resulting in higher fatigue resistance and longer 
fatigue life than conventional joining techniques (Arenas et al., 2012). Epoxy resins are attractive for metal-bonding adhesive systems because of 
their low shrinkage upon curing, their ability to cure without producing volatile by-products, and their good afﬁnity for aluminum alloy surfaces. 
Epoxies are able to bond well to a variety of treated or untreated metal surfaces. Epoxy adhesives have a good afﬁnity for aluminum alloy surfaces, 
and the oxide layers produced during surface preparation (Gan, 2009; Hashim, 1999; Jonker and Schümann, 2008; Kahramanet al., 2008; 
Vasconceloset al., 2005). 
The addition of metal such asAluminum powder or nonmetal ﬁller of higher conductivity enhances thermal conductivity of epoxy 
adhesives (Kahramanet al., 2008; Jonker and Schumann, 2008). Achieving improved thermal conductivity is dependent on ﬁller type, size, shape, 
volume fraction and loading level. The adhesive thermal conductivity increases with increasing volume fraction of the ﬁller (Kahramanet al., 2008). 
Epoxy adhesive has a good affinity for the surface of the aluminum alloy and the oxide layer generated during surface preparation.  These adhesives 
provide bonds that are both strong and durable given a range of operating temperatures and relative humidity (Vaidyaet al., 2006). 
The performance of the adhesive plays a key role in the determination of the bonding strength (Bitykov et al., 2013; Gan, 2009). 
Structural adhesive joints are subjected to very adverse service conditions such as adhesive properties (type, thickness), joint geometry (i.e. the 
thickness, overlap length, surface pattern, shape and conﬁguration of an adhesively bonded joint), material properties, loading conditions, and 
surface treatment and curing conditions (Kahraman et al., 2008; Silva et al., 2009; Valenzaet al., 2011; Arenas et al., 2012; Wahab, 2012; Tsai and 
Morton, 2010; Valenzaet al., 2011; Bhaskar and sharief, 2012; Bitykovet al., 2013). Too long or too short start time to pressure has great impact 
on shear strength of adhesively bonded dissimilar material single lap joints (Vaziriet al. (2011). 
 
